Prevalence of having a regular doctor, associated factors, and the effect on health services utilization: a population-based study in Southern Brazil Prevalência do médico de referência, fatores associados e seu efeito na utilização de serviços de saúde: um estudo de base populacional no Sul do Brasil 
Introduction
Having a regular doctor characterizes continuity of health care and is associated with improved health services utilization. Continuity of care has two different meanings: the followup from one visit to another ("continuity" per se), and the constant ("longitudinal") relationship between patient and health care provider (Rogers & Curtis, 1980; Starfield, 1980) . This paper will use the latter definition, and the variable "regular doctor" will be employed as a proxy.
A regular source of care, and particularly a regular doctor, can be considered a component of health services which improves accessibility (Andersen & Aday, 1978) . Studies have demonstrated a strong association between this characteristic and health services utilization (Hayward et al., 1991) . Having a regular doctor is associated with an increase in the number of visits (Lambrew et al., 1996) and a decrease in both the number of hospitalizations (Wasson et al., 1984) and length of stay (Mainous & Gill, 1998) . Individuals with a regular physician decide to see their doctor earlier (Sox et al., 1998) and wait less time for an appointment (Forrest & Starfield, 1998) . In countries like Canada and England, which have universal-access health systems with the general practitioner at the center, there are high proportions of people with a regular physician. In the United States, the prevalence of consultation with a regular doctor varies from 70 to 80% and is closely associated with socioeconomic status (Hayward et al., 1991; Lambrew et al., 1996; Mainous & Gill, 1998) . There is limited information about such prevalence in other countries.
In Brazil, several authors have identified inequity in health services access (Almeida et al., 2000) . As discussed by Travassos (1997) , the Unified Health System (SUS) created in 1988 attenuated some (but not all) of these differences, and further measures are needed to improve access. Recently introduced health policies and programs like the Family Health Program have tended to improve access to health services and to reduce inequities between groups.
There is little information about either frequency or regularity in the source of care (i.e., the physician or site of care) or related factors in Brazil. According to a study by Stein in Porto Alegre, southern Brazil, 30% of users of an emergency room (ER) in a hospital located within an area with a family health program had their own regular physician (Stein, 1998) . According to a national household survey on health services utilization and access, 28.8% of the population had no regular source of care (IBGE, 1998) .
Since having a regular physician is associated with improved access and quality of health care, it is relevant to ask who is more likely to have a regular doctor in Brazil and what effects this could have on health services utilization. Thus, the aim of this paper is to: (a) study the prevalence of having a regular doctor among the adult population in a city in Southern Brazil; (b) identify associated factors; (c) assess the distribution across socioeconomic groups; and (d) study the effect on preventive and non-preventive visits to the physician. The information obtained here will aid in the design of future interventions to improve accessibility and quality of care.
Methods

Study design and sample
A cross-sectional study was performed from January to May 2000 in an urban population 15 years of age or over in the county of Rio Grande, southern Brazil, where only five percent of the population lives in the countryside. The sample size was calculated to detect a relative risk (RR) of two, with 80% power, 95% confidence level, a 6:1 ratio of unexposed/exposed, and a 17% prevalence rate for having a regular doctor among the unexposed. The initial sample size was increased by 10% for losses, 20% to control confounding, and 20% for design effect, thus reaching 641 individuals. A cluster sampling process was performed, using census tracts.
The proportion of individuals 15 years or over residing in the city in 1996 was 73%, with an average of 3.4 individuals per household (1996 Census). Consequently, the required number of households to reach the projected sample was 264. Since this survey was part of another study requiring a larger sample, a total of 540 households were visited. Forty-five of the 242 census tracts inside the city limits (2000 Census) were selected. One block from each census tract was randomly selected, as was one corner from each block. Every third household from the selected corner was visited until data were collected from 12 households.
Twelve trained interviewers applied a precoded and pre-tested questionnaire. All individuals 15 years or over were considered eligible for the study. Seven percent of the individuals were re-visited by an independent interviewer for quality control purposes. Two independent technicians entered the information in an EpiInfo 6.04b database. The data were cleaned by the researchers for consistency and amplitude errors, and the database was converted to Stata 6.0 for Windows to perform the statistical analysis.
Variables
The questionnaire included questions on socioeconomic, demographic, social, psychological, health services, and self-reported health needs data. A brief definition of some questions is provided below. The dependent variable "regular doctor" was used as a proxy for continuity of care. A conceptual framework was used, based on the hierarchical level of determination (Victora et al., 1997) . Figure 1 represents the hierarchical position of factors in relation to the outcome and was constructed taking causality and temporality into account. At the first level of determination, socioeconomic and demographic factors appear which determine the others. Immediately below, social and psychological variables are represented which can affect some variables at the subsequent level. The third level contains factors closely related to the outcome. Finally, the outcome "regular doctor" is considered a determinant of health services utilization.
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Definition of variables
• Regular doctor, defined by three consecutive questions: "If you have a health problem and decide to see a doctor, is there a physician to whom you normally go?" "What is the doctor's name?", and "How long has he/she been your doctor?" The variable is considered positive if the interviewee answered "yes" to the first question, provided the doctor's name, and reported having consulted this physician for more than 12 months.
• Social class, defined according to criteria set by the Brazilian Association for Market Research (ABIPEME). This is a composite variable based on years of schooling and type of utilities present in the household and has 5 categories in descending order: A, B, C, D, E (ANEP, 1997).
• Family stress, or family dysfunction measured by a questionnaire (Smilkstein, 1979) , with a score from 0 to 10. Classified as "absent" (score 0-4) and "present" (score 5-10).
• Social support, or assistance that individuals expect from others in case of any kind of problem. Measured as "no" (if they never or only sometimes expect to receive help) or "yes" (if they always or frequently expect to receive help). • Health insurance, if the person has any other health insurance besides public coverage under the SUS.
• Chronic health problem, if the doctor informed the person that he/she had a chronic health problem.
• Self-perceived health, addressed by the question "How has your health been in the last 12 months prior to the interview?" Rated as poor, fair, good, or excellent.
• Minor psychiatric disorders, or non-psychotic disorders assessed by Self-Report Questionnaire-20 (Mari & Williams, 1986) . A five/six cut-off point was used for men and seven/eight for women.
• Visit to doctor, if the person had visited a doctor within the previous 12 months.
• Clinical breast examination, performed by a physician in women 40 years or over in the previous 12 months.
• Mammography, in women 40 years or over in the previous 12 months.
• Breast self-examination, by women 15 years or over.
• Cervical cancer screening in women 40 years or over in the previous 12 months.
• Prostate cancer screening: digital rectal examination, biochemical test, or ultrasound in men 40 years or over in the previous 12 months.
Statistical analysis
Stata 6.0 for Windows was used for statistical analysis. A significance level of 0.05 was previously defined. Prevalence ratios (PR) and 95% confidence intervals (CI) were calculated in the bivariate analysis. A chi-square test was used to assess their significance. A Poisson model was used in the multivariate analysis. The choice of this particular type of regression was based on the higher prevalence of the outcome, in which case an OR would overestimate the PR. Since the study focuses on prevalence and associated factors for having a regular doctor, a PR tends to be more useful. The use of models such as Cox regression has been suggested in order to directly estimate the PR (Lee & Chia, 1993 , 1994 . The problem with this approach is that the CIs are larger than they should be. However, if the observational periods are equal for every case, the Poisson regression is equivalent to the Cox model, with the advantage that it is possible to correct the CIs by using a robust estimation of variance, based on sandwich estimators (Lin & Wei, 1989) . Therefore, and based on the suggestion by Hirakata (2000) , a Poisson regression with robust estimation of variance was used in order to obtain a direct estimate of the PR with corrected CIs.
The Wald test was used to assess the significance of the results for dichotomous and continuous variables. Linear trends were explored for ordinal categorical data, and a linear hypothesis test was performed using the estimation parameters. Variables were entered using a conceptual framework (Victora et al., 1997) , as shown in Figure 1 . A backward regression technique was performed at each level. Variables with a p ≤ 0.2 and/or a PR ≥ 1.5 were retained for the next level, due to the possibility of negative confusion. Kappa test was performed to measure the inter-rater agreement of categorical data in the quality control group. In order to consider the distance between non-concordant rates for variables with more than two possible rates, a weighted kappa was calculated.
Results
Characteristics of the sample
A total of 540 households with 1,348 individuals were visited, and 1,260 individuals answered the questionnaire. Of the 88 (6.6%) who were not included in the study, 57 refused to participate, and 31 had not been located after three attempts. The kappa results of the quality control interviews were all above 0.8. and US$ 443.16 (328.83) in group 195-5000. More than 20% of the sample had completed only three years of school or less, and the overall illiteracy rate was 7%. There were more women than men (54%), and most of the interviewees were white (85%). Mean age was 40.33 years (SD 17.71), range 15-94 years.
Chronic health problems were reported by 25% of the sample, and the same proportion reported poor or fair health within the last year; 38% had some additional health insurance beyond public coverage. More than 71% reported having a regular source of health care for more than a year; 37% reported having a regular doctor, and 34% reported using a regular site of care. When no time restriction was used, the latter two prevalence rates increased to 41% and 36%, respectively. Some 66% of the sample reported having visited a doctor in the previous year. Within the previous 12 months, 31.2% of women aged 40 or over had received a clinical breast examination, 17.4% a mammography, and 36.6% cervical cancer screening; 57.4% of women 15 or over reported performing breast self-examination. In men 40 or over, 22.5% had undergone prostate cancer screening during the previous year. Table 2 presents the crude PR for having a regular doctor and the study factors. A dose-response relationship was found between social class and the outcome; compared to the lowest class, class C showed a 29% increase in the probability of having a regular doctor, while classes A/B showed a 71% increase. The income variable also showed a dose-response relationship, and compared to the poorest group (E), group D displayed a 33% increase and group C a 65% increase, while the highest-income group had a more than twofold increase. Each year of schooling increased the probability of the outcome by more than 1%, but this increase was not significant (PR: 1.013; 95% CI: 0.99-1.04; p = 0.3). Among demographic factors, female gender increased the probability of having a regular doctor by more than 50%. There was an age-related dose-response relationship, and in comparison with the youngest group, the 25-44-year group had a 58% increase, the 45-64-year group a more than twofold increase, and the oldest group a nearly threefold increase. Blacks and other non-Whites were 30% less likely to have a regular physician than Whites. In relation to social and psychological factors, individuals from dysfunctional families were 27% less likely to have a regular doctor. For persons with social support, there was a non-significant 15% increase as compared to those without support.
Bivariate analysis
As expected, there was an association between the outcome and additional health insurance; individuals with private insurance were 80% more likely to have a regular doctor. Two of the morbidity variables were significantly associated: individuals with chronic health problems showed a nearly twofold increase in the PR of having a regular doctor, while those with poor/fair self-reported health showed a 36% increase. There was no association in either men or women between the outcome and the presence of minor psychiatric disorders.
Multivariate analysis
As displayed in Table 3 , for the first level of analysis and after adjustment, most of the socioeconomic and demographic factors remained significantly associated with the outcome. The dose-response relationship for the income variable persisted, and depending on the study category there was a 17%, 41%, or 70% increase in the probability of having a regular doctor. Each year of school increased the probability of having a regular doctor by two percent, but the significance test was above the defined cutoff point (PR: 1.02, CI: 0.99-1.04, p = 0.08). Social class was removed from the model because it did not meet the previously defined criteria.
There were no major changes in demographic variables after adjustment. Women maintained a 50% increase in the probability of having a regular doctor, and the age-related dose-response relationship persisted. Compared to the youngest group, the 25-44-year group showed a 63% increase in the outcome, the 45-64-year group showed a more than twofold increase, and the oldest group had a nearly threefold in- Breast self-examination (n = 674) 57.4
Mammography** in previous 12 months (n = 333) 17.4
Cervical cancer screening** in previous 12 months (n = 333) 36.6
Prostate cancer screening*** in previous 12 months (n = 267) 22.5
Regular doctor for more than 12 months (n = 1,244) 37.4
Regular site of care for more than 12 months (n = 1,244) 34.1 * ABIPEME: Brazilian Association for Market Research. ** women 40 years or over. *** men 40 years or over. Table 2 Regular doctor and crude prevalence ratios for some demographic, socioeconomic, social, and morbidity characteristics. Rio Grande, Rio Grande do Sul State, Brazil, 2000 (n = 1,244).
Characteristic Prevalence % (n) PR (95% CI) p
Social class (ABIPEME) (n = 1,242) crease. At the second level, none of the social or psychological variables met the established criteria, and were thus removed from the model. At the third level of analysis, and adjusted to previous factors, most of the variables remained associated with the outcome. The probability for individuals with health insurance was attenuated but still maintained an increase of nearly 50%. For individuals with chronic health problems, the probability of having a regular doctor was 54%. For those who reported poor or fair health, probability of the outcome was 22% greater. No association was found with minor psychiatric disorders. Table 4 shows the crude and adjusted effects of having a regular doctor on some key health services utilization measures. Before controlling for demographic, socioeconomic, healthinsurance, and health-need variables, individuals with continuity of care showed a significant increase in the probability of making preventive and non-preventive visits to their physician. After adjustment, the target characteristic remained significantly associated with some health services utilization measures: women 40 years or over with continuity of care had a 51% greater probability of clinical breast examination and 62% greater probability of cervical cancer screening within the previous year; men aged 40 or over with a regular doctor had an 98% increased probability of prostate cancer screening in the same period; individuals aged 15 years or over with the target characteristic increased the probability of having visited a doctor in the previous year by 23%. There was a non-significant increase in the probability of breast self-examination and mammography.
Discussion
Results of the multivariate analysis suggest that individuals with a regular doctor enjoy better access to health services, including preventive visits, and that this characteristic is strongly associated with socioeconomic status. However, there are some possible methodological constraints.
First, no causality can be inferred, because temporal criteria between outcome and independent variables were not sufficiently established, although some attempts were made in this direction. The findings must therefore be interpreted merely as associations. While the possibility of reverse causality between exposure to a regular doctor and utilization of health services exists, it is less likely, because in order to be classified as having a regular doctor, the individual had to report having visited this physician for more than 12 months (while most of the health services utilization variables were measured for the previous 12 months). In addition, selection bias should also be considered. However, since losses were only seven percent, this type of bias appears unlikely. Even so, the proportion of men in the sample was lower than in the losses (46% vs. 69%, p = 0.01); if the men who did not answer the questionnaire were more closely associated with the outcome, then the effect of gender might have been overestimated. However, other studies addressing this issue have found a very similar effect, making this bias less likely (Hayward et al., 1991; Merzel, 2000) .
Keeping these possible limitations in mind, the study shows that having a regular doctor in Brazil is not as common as in other countries, reaching only 37% of the population aged 15 years or over. Even if one places no time restriction on the definition of "having a regular doctor", the prevalence only increases to 41%. While these proportions are higher than the 30% found by Stein (1998) , they are not as high as might be expected. Although Stein's study was done in an emergency ward, where it is more likely to find patients without continuity of care, the hospital where the study was conducted had a well-organized family health program in the surrounding neighborhood, thus possibly explaining the small difference. The results are consistent with those of the 1998 household survey (IBGE, 1998) . Considering all individuals with a regular source of care (physician or health care facility), the prevalence reached 71.5%, almost the same proportion found in the abovementioned household survey (71.2%). Also consistently with other studies (Merzel, 2000) , women were more likely to have a regular doctor than men, possibly reflecting reproductive health needs. It was also consistent that the frequency of having a regular doctor increased with age (CDC, 1998). In agreement with other studies, individuals with greater health needs and those with health insurance were more likely to have a regular doctor (CDC, 1998; Hayward et al., 1991) .
There was a strong association between "regular doctor" and socioeconomic variables. The complete linear trend with income clearly shows that the likelihood of continuous care increases with per capita income. As other studies have shown, the poor are more likely to lack a regular doctor because of financial barriers (Hayward et al., 1991) . This situation is cause for concern because, as discussed below, having a regular doctor is associated with a higher rate of health services utilization, and the disparity therefore indicates a potential source of inequity.
Individuals with a regular doctor have better access to certain health services, including preventive ones. Even after adjusting for some potential confounders, continuity of care increased the probability of a physician visit, clinical breast examination, and cervical cancer screening, as other authors have found (Lambrew et al., 1996) . The absence of effect on mammography may be due to lack of power (the identified prevalence ratio for this characteristic was less than expected). In the case of breast self-examination, the absence of association may reflect the impact of public campaigns addressing this issue. Another important finding is that men also benefited from having a regular doctor (for example, showing better access to prostate cancer screening).
In conclusion, the results emphasize the importance of having a regular doctor in Brazil. Health authorities should be aware that the frequency is not as high as in other countries and that a campaign focusing on the importance of continuity of care could provide a good strategy for improving health services access and quality of health care.
Furthermore, Brazilian health authorities should realize that access to a regular doctor is unequal across socioeconomic groups, and a specific campaign targeting the poorest population should be a priority. By enjoying continuity of care, these underserved groups will gain better quality of health care and improved access to health services, thus diminishing the differences in comparison to higher income groups. The Family Health Program, implemented in Brazil since 1994, deals specifically with this issue.
